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4t2001 — 078930 



mm^] mmm 

im^^i] Tie (A) - (D) (7)VN-rtiA^tc^-t^>A-^^o 

(c) mm^(Dmm^^z(Dy^ ^m^^ i -^i^x^m^n^r ^ jmmmiz^ 
v>T, i^L<\tmmm(D7 ^ jm<Dnm. »a, mu. x\tm&.^^ti 

mt^mm^^^^^y^-^^mo 

(c) gB3^j*<^BB^J#-^2(©r5 jm^^ 1 -sig^^^tisr^ /^SBMic^ 
^,^T, i^L<ti^M®r^ /i?(ofigi, mx. m\i. xirM&.^^ti 

VNT, i^L<{tmm(r^r ^ jmo^ui^. wa. mu. x^tm^^^ti 
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[»#^3] TiH (a) (d) OV^-r4^7!)^C^■rDNA-efe■g>if^:^2|3 

(c) mm (a) (DDNAi:X h U >>:^'x> h«:^#TT'/N-r:/U ^Jf^Xb, 

(d) Itjia (b) CDDNAiiX h iJ h^^f^|^T-e/\-Y y^'U XL, A^o 
[|f#:S4 ] »J## 2 X{iSB^a##4 (C^1-JEfea@H^rj$:;ft-5>W#«3 



> ^ S $: © iK -r S 3 5: -r -5 T ^ y ^ y ^* - i^' <^ Sg^t^o 
[0 0 0 1] 

[0 0 0 2] 
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tLx. mm^miz^\,^x. mm {r7.K)h^}hx (Aspergillus) m^^m) 
t^^mt^mmic^^xmmfi^^m-^ti^. ^<d^s mm^<D^i^^^j:<-t^ 

11, No. 2, (1985)) „ LA^LJ&Tb^e., s?*cp{cii>:;/K^^ H\ hv^^^y^^tim 
#'<^#L, m^mii^^^F<D^^i)mm^nx\^^^. ^':f^\^(Dm^m^ii 

((^^iS-^m. mm voi.n, (igss)) „ 

^®CD^:;^5^^--^lCOVN'rii> T>«>'^;i/^;i/>?. • if (Aspergillus oryz 
ae) 7.^)1/^)1 7s ' V-'V (Aspergillus sojae) ^3jS(Z)t»(Z) (JP 11346777 
, DE95-1952648, WO 9851163, WO 9628542, WO 9615504, WO 9851803, WO 99027 
05, WO 9814599) tCO V^T#^S tlT V^ -g>o . 
[0 0 0 3] 

> jkxj^u^iyyr^y^zf^^-am) Sr^mu, ^>(x^y/-<^m.<Dm^m^j^ 
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miz^mt^ztti^x^^. ^jv^ ^ ym(Dmmmfjm<^^^(Dmnrz.mm<Dm 

«-r^3i:{C^;5(;Lfe (#5^2000-325090) Tb'C. ^©^^{Ccfc U X 
[0 0 0 4] 

[0 0 0 5] 

[5§H>g*^ISg^: L J; c) ^ -r -5 ^S] 

[0 0 0 6] 

[ ^SS^b S A?) CD ^IS ] ' 

^^^--^GXJt^^i:^g|^«©&S, Tx/<;b:^;i/:^ . (A. nid 
ulans) EST$::^D-:/^CfflV^^3^^CJ:^j, TX/^;b:3i^;b;^ • -^-.i^^^ 

GXi:ii«l<?)^K#Mi4$:;t-^§y;^/>^;^d^;,,^ . -v=r^i^y.^%r^J^-:f 

o 

t^t>t>, ^IgH^tiTgB (A) ~ (D) (DVx-m;5)^tC^^^>A^jtT'feSo 
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(c) mnm(Dmm^^2<Dr^jmm^i--5i9rm^ti^r^^mmmz:^ 
VNT, imL<imf&m<Drs.jm(Dm:m. mx. hm. xitmi^L^-^ti 

(D) mnm(Dm^m^4(Dr ^ j i -siot-^s tis r ^ j WMn\z^\^ 

T, l^L<ti^|gJcMOT^>'mc^M^, nx. #AtI, Xli^-fe$:^t;r 

M -r e ?S ^ > A ^ S „ 

[0 0 0 7] 

[0 0 0 8] 

- Kt-^^^:5>^-efe^„ *0.g||ff»^c^v^T^i, :*:|§H^(3DliSfi3f5T^ y 
GX (#^2000-325090) Oit^^-iB^!/^ T>^^;i/:J^^;i/;^ • -i:^a,^yy^EST^--iX 

'<-^^<^mm^(0'm^^Esm)^(D^mmm^mmiz. pgr (7jfu^^-if • 
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mM^>(y^^v -^mmt Lt^pcmiz^ ^j^^mo^mm^^ti^ti^u-y^ 

[0 0 0 9] 

tr^. ^^mo^mm-^^it. t^^ji^jvt. - =.i^^^y:^<D7i<v (a) rna 

1 1 {C^-r:tU □r5? ^' K$:^^>rT-i:-tS 5'-RACE{Cj:oT, ^^-t-S 

>( y huyitBm-^nf^i^^^Tcio 

[0 0 10] 

T'(Z) i^b<ii^iif?)T^ mx. mu. xitm^^-^tiT^ 

Om. t L'<ii2~ 1 OMXfeSo 
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^r-vy (NTG) ^L<itMmmm(DmmAj:^m^mizm^^^tix\^^^mm 
Miz^-oxmmt^:^mii}^mif^n^. 

[0 0 11] 

±m(Dj:ofjt^m(Dmm. mx. hm. xitm^mizit. mm<D 

m-t^mm^^^. m^f^mmx^m^^. mmmmaypepEmii^m^^^inz 
p^pEiimmmizm-<D^y7-^^n^zi-\^t^mm^^i!)m^ti^o ^r=. 
, ^m^mt^pepE^z2~\^t^mm^^^r^it:^n^u^^^mmf}-^. 
itm^m(om^m^2izmm(D^mm^mo^. i^«##72~l6287i^p>;&§^^ 

SSC, 0.1% SDS. tS'tbKlt. O.IXSSC. 0. 1% S D S tCffi^f SJ^a 
16^^^ ^ -{Co;S:^PepE?S'|S $:^il76(^;^jgT'M^-r-5 3 i: {C J: o T^^icgj »; 
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[0 0 12] 

Wmz\t. r7.K)\,^)\,7. ' M;t«T>5.^;i/¥;i/>?. • :tUifRIB40 (ATC 

C42149) (Dcmk=y^^'^^)-ii^h?cm\Z^^)nin^^^t.iS^X^^. ±IHTX 

U if RIB40(Z) j: U MSS L ^ cDNA ^ >r U - il t" ^ PGR e> 3 J: 

t;iiSg-r-5r^*^T'^-5>o PCRffl^^^ x'-^ UTtt, 5' -RACEM{C{iBH^rj#-^ 
1 2 ^tK 1 3 \Zm-ti^mmn. 3 ' -RACEMiCliig^J## 1 4 itO^ 1 5 {C^f 

M^Ji:BB^J#-^4 {Cat-rT^/^;i/dE?;i/;^ . ';^^)M(K>n^^:;t>T % J ^zT^^- 
i2or ^ >^^^S*'^'M5&oTVN^o ry.^)\j^)\^7. • ;r u ir'cDpepE^iffSii-e^i: 

[0 0 13] 

^y^<Z)«m. ^3^, »A> #*D, XliatfeSr-g-tfT^ y^3b%P>;&y, 

rnn^o^m^m^^ \z^^^m.mmmo^. i^a##73~l6027:)^^;^^J^XiB^tJ 
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[0014] 

T'^So ^(^J:e)lCLT#e,tlSli®^©^*>C«Xtt-etie>^*J#P>tl-5PepES: 

'^;i/=^;b;^ • —iS- (a. niger) , t;^^;i/=^;i/x • —V :i.^yx^(ny7.r<^)\, 

— a. — n>^,;K^ • ^^^y^ (Neurospora crassa) ^(0~:i — uy(.^ 
•^M> U^An— (Rhizomucor miehei) U !/A H — ;i/M{CM 

[0 0 15] 

iciffpisti-r, ^^m<D^mmizmnm\>^^tix\r^^%<D^^m^^ziii^^x^ 

T;^.'^;L':3f^;u^ • if{cffiVNp>ti-g.tj(Z)i: LTtt. pUNG (Lee, b 

.R. et al., Appl. Microbiol. Biotechnol., 44, 425-431 (1995)) , pMARG (T 



g 
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suchiya, K. et al., Appl. Microbiol. Biotechnol., 40, 327-332 (1993)) 
PUSC (Gomi, K. et al., Agric. Biol. Chem. 51, 2549-2555 (1987)) ^^^mf 
^nSo P\}mty:i.^;i;ifj]y^ ■ ^Vif niaDSOO (Minetoki, T. et al., Curr. 
Genet. 30. 432-438 (1996)) ©niaD- (mmmtmXm) ^mW^^-^-itj- 
pMARG{iTJ^-^;b:^;b>^ .:tUif M2-3 (Gomi, K. et al., Agric. Biol. Ch 
em., 51(9), 2549-2555 (1987)) (Z)argB- (TJV^=.ym^) ^mm-t^^-^ 
pUSCttTX/^:;bdf^;U;:^ . ij i^' nS4 (Yamada, 0. et al., Biosci. Biote 
ch. Biochem., 61(8), 1367-1369 (1997)) (DsC- (ATP^^JV^V^-'^^m) ^ 

[0 0 16] 

:r.ti^(DK^^-a)^%^ pung^d^pmarg^, u t ^ ^ - it>e^ (giaA 

) (D^U^-^-Rtfa-rS.^~ifmU^ (ainyBOD^-^;^-^-) ^k^VX 

fey, m^n=E-^~<Drmiz:^^m(DDM m^^mm^^2^z^\,^x^m^^■ 

72~1628$:#t?MM) $: 7 u- A Sr^i^itTiffA^S ^ il {C J: U , m^U^-^ 

V^;5:V^©T% Ztl^m^^^m^lt. *^^gCDDNA$:#A L 7^pUC19^(Z):/^X ^ K 
tpl}SCt<DpkmMmm (co-transformation) tCcfc U^i^^BtC^Af -5 3 i: 
(C J: o T PepE $ it S z: ^1 T' ^ -5 o 
[0 0 17] 

mriz$>^^^^^tiKzi- h't:&mm^x^Lx$>^. 
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^ 1 . 

















argB 


y /V^ /K^ /Ka // 




argB 






trpC 






amdS 






pyr4 






DHFR 


-a-o;^*' 7 • :i'7';?t 



#^BH 62-272988 




7KA4>:^-*'jr 
















r>37?7-t\ !Ia -r 


7:^'^°M'Aa'=*"- 










rPT7-t% 




#0^5^7-51067 






#53^^7-115976 




77f^° fA^^ fa-inn" 


#^5^7-59571 








0!-7?7-t''(anyB) 




Vol.7 l,No. 10(1997) 


r>37;7-t'X^aiS0 


77f^' M'isn" 


1018-1023 







[0 0 18] 

DPY^^ {^)\yn-:X2%. /^>^h>l%, ^S3::3r^0.5%, pH5.0) \,zmW 
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7. (Myracloth, CALBIO CHEMttl^) 3Z.li?SSS L fep^j'-iz'^T'^ti© mW^M^ 

(Yatalase, m) W) . ^t=.m,^% J Tfs^^ h> (NovoZy 

me, Jif^J )\/7'>( 7.^^±W) :aUf0.5%-fe;i/^-if (M;^liCellulase Onozuka, 

^^)\^h^±n) , 0.6M (NH4)2S04, 50mM U > ^if, pH5.5) ^tlWX. 30°C T 3 ^ 

[0 0 19] 

■^tiMW.IiZ^M(DWmWiA (1.2My;i/ ti' h SOmM CaClg^ 35mM NaCl2, lOmM 
Tris-HCl, pH7.5) $:A^;iT7fc>^^^C«< » mS:0°C, 2,500rpiDtf 8^M>i>Ufe 

So 100~200ytt l(Z)^n h^?l§?KtC20;ii 1J5<T©DNA^M ( 5~10Aig) 

Sn;t, 20~30^7iK4itCg<„ ^^?KB (7KUa:5=-b>yy 3-;i/6000, 50mM CaC 
12, lOmM Tris-HCl, pH7,5) 5:250 l*^X.Ta^7^)^^C^g-^ St>'M«B 5:2 
50yti li0X.T^^;OnC2i^L/fc^, $ e>fCM«B S:850a l^mX-T^^T^jncii-^ 
2O:0-^iaT'i^St-"5o -e®^, 10ml®M«?gcA§:*n;iTl^ii#?:;K«$-&. 
or, 2,OOOrpmT'8:0-3^;i>L, 1/ h $:500ytt l®j^«|RA(CjgMt-'5o 

[0 0 2 0] 

T'^§|-t S Zl IC <fc o TpepE3b^^3l PepE*'J# tl -S, 
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m^^Lx^yj-^ifnt.r^\tt(Dm^m\z^m-^'^hz.}i\z^ ^ji^^ymi- 

^^^^yA^nmntLXit. mx\t±3.. /h*, /h^^)\^^ymt>'^m\ihn 
, ■^^\zmU:Kn&^^^\tBit'^'^mm(Dmr.^-^i^r=.m^(D^yj-iifn-S>^ 

2~5o%ig|gco ^yn^ m.umz^mMmM.^mo^'^m.m ^^yn^ n^mmm 

> ^mo^mm^m^^x^^-tn\,t^\i^. £^mizj^\::^xms.mm. mmm. 
mfj^i£iz^i)mm^n\f\ mmmit. n^^nm. m&nm. mmnm^o^m^ 

[0 0 2 1] 

^ > X (Z) ESTf^ - - X (ht tp : //www . genome . ou . edu/f unga 1 . h tm 1 ) $: M ^ ^ 

X. ^"EUt^-mmLnLtZi^i. ffilM'f£<©]Sv>EST obd03al.fl&^ffibfeo 

[0 0 2 2] 

7:?.^}\/^)\/7. ' :^Vzi,=yy7. i^*^ >r U -liFungal Genetics Stoc 

k Center ( Kansas City, USA) <}: U »|A L/feo ^■:f'y^) -\X77.^)\^^)\^'^ 
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j^ilUT, EST obd03al.fl^D^aB^3'lJ^C»^'v^T^^bfeTSB^Di^^|J=&*-r<S);^- 

(5' T^^M^^-f y'-) 

CTC AAA CGG CCA CAT GAC TAG (ia^!l#-^ 6 ) 

(3' m^m-f^^-T-) 

GTC TGT TCA ACT GCA TAG COT G (iB^[/## 7 ) 

<mmmyv -y^^^ h> 

m^m^Q, 7 : PCR>^^-f -7- 
[0 0 2 3] 

PCRS/Stt, 94X: S^f^<DmM^^. 94X: ZOB. 52X: 10#. 721C Z0B<OR 

i/xUtlT- nU JM109^5^li> ^^-f ^- h:h>>'-«-AJ13856*^#$tl2001^3H 

#-^FERM P-18263*'<>f^^$4xTVN^. 
[0 0 2 4] 

Il5fe^2. r::^^;i/^;bX • — t;a.^>X(?)pepE cDNA®^ n-^>^ 

r;^'^;i/^;i';^ • ~i^"3.^>>^A26$:YG^% (^®x:3px h^^ h 0.5%, ^ 
2.5%, UMt^M* 0.1%, pH 6.5) somi-eao'c, ismmMto^^L 

tz (*: ^StaTC^^FeSO^-THgO 0.1%, ZnS04-7H20 0.88%, CuSO^-SHgO 0.04%, 
MnS04-4H20 0.015%, NagB^Oy-lOHgO 0.01%, (NH4)6Mo02^-4H20 0.005%) „ 

RN easy Plant Mini Kit (QIAGEN?±) 5:^ ^.^T^RNA<Diii^$:^7?& Micro FAST 
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Track Kit (Invitorogentt) $:M<.^TmRNA0^Sg$:=ff fe, Za)mRMt)^^ 
, CDNA synthesis kit(Promegatt) V^cDNA$:^^ cDNA PGR Library Kit( 
TaKaRa^t)$:M^^T, cDNA^-f^^ U - (JDf^S^^rffo 7^. 

PCRfe J; 0^5' -RACEtC J: »; , pepE cDNA(Z) i^P- — >^*§:=ffofeo 
[0 0 2 5] 
(5' ^^M^^^v-) 

CAC CAC CAT GAG TCT AAC TTG G (iB3Wf## 8 ) 

(3' ^mm-:^^-(T~) 

GTC TGT TCA AGT GCA TAG CCT G (@H^fJ#^ 9 ) 
(5'-RACE« 5' T/^^x'-) 
CGT GGT ACC ATG GTC TAG AGT (BB^J## 1 0 ) 

(5'-RACEM 3' ^agM:^^-fv-) 

AAT CGC AGT AAG CCT GCG AG (IBMS-^ 1 1 ) 

iB^J#-t8~l 1 :PCR^^>fv- 
[0 0 2 6] 

PCR(DKm^mt. 941C 9 1»m(7ymmii(D^. mx: 30#, 55°C 30fjf. 72V 3 

«^8^t>*9(^^5^V-$: M ^^ AcPCRtC j: V ^ISOObpCDDNA^/^-^^ B2^J## l 

O^tKl l(^>^^>fV-$:M^^7^c5'-RACE^Ci:y,1it^250 bpCDifiii^^^-^^^e^tlfc 

o 'tie>(DDNA^;t®|g«iB3?rjJ3J:tKfgS@B3«J*^e)^.«$tiST^ y ^^^^^ 
^J#-^ 2 {C;^t- o 

±fH7';^/^:;i/^;b;^ . - >:/^^>;^pepE cDNA^t^iS:, pBluescriptfClfALT 

- ^:^>/'^-AJ13857*^#$tl, 2001^3 19 HJCM^^^#^^g^^||5^^^ 
m^^X^XH^^fFS^gmtC^lt^tL, ^f£«^FERM P-182647{)^##$tlTVNS 
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[0 0 2 7] 

( 1 ) yy^^jh^jvyt. • :tv Mcmk^>(-f^v -(Dmm 

T>^^;i/^;i/X • ;rU1fRIB40 (ATCC42149) 5:> DPY^*50mlT'30"C, 6mm^ 

it^L> %»-emWLt:L^. RNeasy Plant Mini Kit (QIAGENtt) iZX±mk^ 
#feo Z:(^RNA7J)^e>inRNA Purification Kit (Pharmacia^fc) mRNA$:«|? 

cDNA PGR library kit (TaKARa^fc) ^ ^tiiS' -RACE System for Rapid Amplif 
ication of cDNA Ends (GIBCO BRDtCi:^, cDNA^>r U - 5:1111 U feo 
[0 0 2 8] 

(2) T>^^;i/^;^:^ • :tv-^cmk^4-:f^v -0)7.^ u-^^^'* 

mnm 2 renter ^^}\^^)\^^ - :^v^^y7.(D?epEmm^0^iz> mm^^ 

1 2Rm 3T'^bfe;*-Udf5l^' l^:t^K$:y^>fV-lCfflVNfc5'-RACEJ3J;t? 
IB3«J#-^ 1 4 ;atJ^ 1 5 §:^V>fe3'-RACEtCj:oT, T^'^;i/^;i/::^> • :t U if CDpep 
EtCffll^^&cDNAcZ) D y ^^ro fc., 

(5' -RACE^ 5'5l^s^:/^>f V-) 
CGT GOT ACC ATG GTC TAG AGT (M^i^^ 12) 

(5* -RACEM 3' 5^^m:/^-fV-) 
CAT GGG CCC AAT GGT TCC GC (iH^J#^ 1 3 ) 

(3'-RACEM S'^^y^-r-T-) 
CCA GAT TCG TAA TGA CTC CCG (@B^{I## 1 4 ) 

(3'-RACEM 3'^Sg:/^-fV-) 
CTA CTA CTA CTA GGC CAC GCG TCG ACT AGT AC (gB^fJ#-t 1 5 ) 

ie^!J#-^ 12—15: PCR^^^T- 
[0 0 2 9] 

5' RACE(©PCRMf5li, 95X;T*9^|^^ttbfc^, 94X: 30#, 53t: 30®, 72 

t; 1 5a'®;5jc5?:35-»J->f ^;i/irTofco cinici 1 400bp®7;^^;i/^;i/;^> • :^ 
yifpepE^;^S:#fc„ 3' RACE0PCR;Rf5li> 95°C-e 9 ^^^^ffibfe^, 94°C 30 
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2001^ 3 >g 19B izmmmmmmmnmm'^m^m^^ji^jimnmm^miz^n 

[0 0 3 0] 

?: f ffM -r -5 r nr |g ^ -5 , 

[0 0 3 1 ] 
[BS^'J*] 

SEQUENCE LISTING 

<110> Ajinomoto Co., Inc. 

<120> A new aminopeptidase and the gene encoding the peptidase 

<130> ¥110188 

<140> 
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<141> 
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<160> 15 

<170> Patentin Ver. 2.1 

<210> 1 
<211> 3383 
<212> DNA 

<213> Aspergillus nidulans 



<400> 1 






gggagaagtg 


tcgcaggatc 


gagtgtttgt 


gcatattcag 


attgggcctg 


cagcatctag 


tcactattcc 


gtgcctttcg 


acggacattc 


tggtagagaa 


gttaagaccg 


caacagggcc 


agtaaattgg 


aatgcatttg 


taggatcaag 


aaagcgttgg 


gataaatggt 


atctagataa 


ttatcgccag 


gcccggcctc 


ccagccactg 


ccgcatcttc 


cttcgctctt 


ctccaactct 


tcttgtttcc 


atatccttag 


cctttctatt 


agaaaattct 


gtctgacatc 


caccaccatg 


agctgcctga 


aaccctccac 


ctcaactacc 


cacacaccag 


cccgatccca 


gaggcaatca 


attttatgac 


tgagcatccc 


accatttttc 


aaagcaaggg 


atacaagtac 


ctatccgagc 


gaggaaagta 


ctatacgact 


cgcaatggaa 


agtataagag 


tgggaatggc 


ctcgctatca 


agctcaagcc 


cgtctcaaaa 


cttcccaata 



cagtgtgctg 


gtcacggagc 


cgagccaggt 


60 


agtcttgatt 


gcaaaggagt 


ccggagtaaa 


120 


agggccggtg 


aggattgcga 


ttgtccgaca 


180 


tgctataacg 


gaagagtgca 


cggacggtaa 


240 


ttaatcgata 


taaaattgta 


ctagacacta 


300 


cttgtatgat 


gtttgcaata 


tcggggcctg 


360 


ataagcgtca 


ctcctcagtt 


ctccgcatga 


420 


cctctctgtc 


gatgtcctct 


tcaccatctc 


480 


gcatttttat 


ttatcttttg 


aatatggcca 


540 


agtctaactt 


ggcttaccgc 


cagtatgccc 


600 


agcctcctac 


tgctactgca 


acccccgccg 


660 


accccgacga 


ttactcgcag 


gcttactgcg 


720 


acgcagtcga 


tggcttctct 


aagcaactcg 


780 


gggaattatg 


gacgccgcag 


ctcaaacgcg 


840 


gctcgttgat 


tgcgttctct 


gtcggccccg 


900 


tcgccggcca 


cattgatgcc 


ctcacggcga 


960 


aagctggata 


cattcagatg 


ggagttgctc 


1020 



taWW 2003-3040032 



#2 

• 



cttatgccgg 


cggtctgggc 


aagacatggt 


ttctcgttcg 


taacgctagc 


accggcaagg 


cgattgctcg 


catcccaacg 


ctagccgaac 


acaaggaaac 


acagatggta 


cctatcattg 


ccactccagc 


ggcagacgag 


ggcatcgaac 


aactcatcaa 


agtgatctcc 


aaggaacttg 


gggagctaga 


actttatgac 


agccagcctg 


tcttcgccgg 


ccgcatcgat 


gacaagctct 


ctacctccga 


ccacacctct 


ccctcttcca 


aaattggtag 


cttgctccgt 


cagggtgccc 


gcattgcaca 


atcctttgca 


acatcatatg 


agagcttcct 


tatctcttct 


gatgtcatcc 


atctcgagaa 


ccacgcgcct 


cgtctcaatg 


gccacatgac 


taccgacagt 


gtcagctacg 


gctctcagct 


gcaggtcttt 


caaatccgaa 


ccatgaccag 


ctcgcggatt 


ggaatgaggg 


tgcatagcat 


tcgcgccacc 


acagggagtc 


ag&g&ttctt 


tgattacttt 


gaagaggtgg 


ctcttgtttt 


ctgtcgaggg 


gtgctgtcgc 


tgattttggt 


gctagggttg 


aagtgcttgg 


tctttgtata 


cggggttcgg 


agtccgtcta 


cctacataat 


tccaggctat 


gcacttgaac 


ccatacaata 


tattaagagg 


cttccgtcta 


agtaagcccc 


gtagtctact 


ccgtacttct 


gtgacgaatg 


cgttgttttc 


accagtgccc 


cagccccgtc 


tccttccagt 


tccaccccag 


cgacacttac 


tgtcatgatc 


cccctacata 


cccattcagg 


gccaaaagct 


ctagactgat 


aatcattgat 


gtgcgttgtg 


attgtagtag 



3 0 1—07 


8 9 3 0 






gggaccgtga 


tttgtctatc 


g&cgggaagg 


1080 


t tgaatccaa 


gctagtcaag 


ttgaactggc 


1140 


actttggcgc 


tccttcgcag 


gggccattca 


1 OAA 

IzOU 


gagtcgacaa 


ctctgatctt 


ttccagtcta 


1 OCA 

iZbU 


ccggcacctt 


tgcctctacg 


cagcccccaa 


loZO 


gaatcacaaa 


ctacagcagc 


attctcagct 


1 OO A 

looO 


cacgtatcgg 


cggtattgac 


aaggat ttta 


1 /I /I A 
144U 


gctgctacgc 


cgcacaggaa 


gccctcatgg 


loOO 


tcaagatggt 


cggttacttt 


gatgatgagg 


looO 


gctccaactt 


catgtctagc 


gtcatcgaac 


1620 


gacccgatct 


ccttgcccaa 


accgttgcaa 


1680 


acgctgtcaa 


tcccaacttc 


ttgaatgtct 


1 '7yi A 
1/40 


tcggcgtctc 


cgtctccgca 


gactcaaacg 


1 OAA 

loOO 


gcttcatcaa 


gcgcgttgct 


gaaaagtgcg 


1860 


atgactcccg 


aagcggcgga 


accattgggc 


1920 


ccattgatgt 


cggtatccca 


cagttgagca 


1 OOA 

1980 


gcgatcctgg 


gctgggtgtc 


^ _ _ _ X _ X X Xa 

aagctgttta 


OA A A 

2040 


atcgtgagtt 


ttctgatttt 


X A X X — » X - 

taggttgtga 


O 1 AA 

2100 


gctgcttggc 


_ X. X A X A X 

cgtgtctagt 


X X X X X — 

ttggtttgca 


2160 


gcattaagaa 


cctcatttag 


aatggtgact 


2220 


tagaggcatg 


tgtaaggata 


aaaatcgaat 


OO O A 

2280 


agacaacatc 


tagattctag 


gcacgtcaaa 


2340 


tttgatgctc 


cacccggcac 


gaatctcaac 


O >l A A 

2400 


tgcctgccga 


aggagaggat 


ggagatgagg 


2460 


caatgacagt 


tgcattatcc 


tcaat t taat 


OC O A 


cctttggagc 


agtccgggca 


A 4- ^ A X A X A 4- 

atgctctctg 


OCT OA 

2580 


aacacacggc 


ttcgcagccc 


cagccccagc 


Of >| A 

2640 


ccgcatccca 


ctcacaactc 


ccatgttcca 


2700 


aaatgcccat 


tcccccaatg 


ctccagaaaa 


2760 
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ctggcggccg gggttcttgc ccaactgtaa gcgctaggct ccgagataat ctcttagact 2820 
tggatttcga tctggatctg gggttgctgt gcgatgagag gagttgtgga atcatacggg 2880 
aaagcagggg ccgcagagtc ggtaggcagg cgcagactat gccgacgttg cattccactg 2940 
cggaccaggt tgcggcaccg acgttgtcat ctgcttgtcg ttagtagggg tttttttggg 3000 
ttgatggagg gacgtacagg ttgggtccga agagtcagcg attcttttta gggacatcaa 3060 
acggcaaatg cttgttatgc agacgctaga attactcagg attagcagat gcacacaccg 3120 
accatggaac agaaaacgta caaacccccc accgcaaaaa ttgcaataag agcaactctc 3180 
tgcttccttg gcaaatcaag actatacaag gcaggtatag ggataactag gatagcaagg 3240 
tccgtcgcaa tatgcattga agcattggag aaccacagag ccttcgaact gagacatgat 3300 
cccgggattg ttgggtccca gaaacgtgct actggtatgc agttcaagaa cccgctaagc 3360 
acagcccatg tgccgattga cga 3383 



<210> 2 
<211> 1916 
<212> DNA 

<213> Aspergillus nidulans 

<220> 

<221> CDS 

<222> (72).. (1628) 

<400> 2 

tgtcctcttc accatctctc ttgtttccat atccttagcc tttctattgc atttttattt 60 

atcttttgaa t atg gcc aag aaa att ctg tct gac ate cac cac cat gag 110 
Met Ala Lys Lys He Leu Ser Asp lie His His His Glu 
1 5 10 



2 0 
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tct aac ttg get tac cgc cag tat gcc cag ctg cct gaa acc etc cae 158 
Ser Asn Leu Ala Tyr Arg Gin Tyr Ala Gin Leu Pro Glu Thr Leu His 
15 20 25 

cte aac tac cag cct cct act get act gca acc cec gcc gca cae acc 206 
Leu Asn Tyr Gin Pro Pro Thr Ala Thr Ala Thr Pro Ala Ala His Thr 
30 35 40 45 

age ccg ate cca gag gca ate aac ecc gae gat tac teg cag get tac 254 
Ser Pro lie Pro Glu Ala He Asn Pro Asp Asp Tyr Ser Gin Ala Tyr 

50 55 60 

tgc gat ttt atg act gag cat cec ace att ttt cae gca gtc gat ggc 302 
Cys Asp Phe Met Thr Glu His Pro Thr lie Phe His Ala Val Asp Gly 

65 70 75 

ttc tct aag caa etc gaa age aag gga tac aag tac eta tec gag egg 350 
Phe Ser Lys Gin Leu Glu Ser Lys Gly Tyr Lys Tyr Leu Ser Glu Arg 
80 85 90 

gaa tta tgg aeg ccg cag etc aaa cgc gga gga aag tac tat acg act 398 
Glu Leu Trp Thr Pro Gin Leu Lys Arg Gly Gly Lys Tyr Tyr Thr Thr 
95 100 105 

cgc aat gga age teg ttg att gcg ttc tct gtc ggc cec gag tat aag 446 
Arg Asn Gly Ser Ser Leu lie Ala Phe Ser Val Gly Pro Glu Tyr Lys 
110 115 120 125 

agt ggg aat ggc etc get ate ate gcc ggc cae att gat gcc etc acg 494 

2 1 ffilE^ 2003-3040032 
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Ser Gly Asn Gly Leu Ala He lie Ala Gly His lie Asp Ala Leu Thr 

130 135 140 

gcg aag etc aag ccc gtc tea aaa ett ece aat aaa get gga tae att 542 

Ala Lys Leu Lys Pro Val Ser Lys Leu Pro Asn Lys Ala Gly Tyr He 

145 150 155 

eag atg gga gtt get cct tat gee gge ggt ctg ggc aag aea tgg tgg 590 

Gin Met Gly Val Ala Pro Tyr Ala Gly Gly Leu Gly Lys Thr Trp Trp 

160 165 170 

gac egt gat ttg tet ate ggc ggg aag gtt etc gtt cgt aac get age 638 

Asp Arg Asp Leu Ser He Gly Gly Lys Val Leu Val Arg Asn Ala Ser 

175 180 185 

acc ggc aag gtt gaa tec aag eta gtc aag ttg aac tgg ccg att get 686 

Thr Gly Lys Val Glu Ser Lys Leu Val Lys Leu Asn Trp Pro He Ala 
190 195 200 205 

cgc ate cca acg eta gee gaa cac ttt ggc get cct teg cag ggg cca 734 

Arg He Pro Thr Leu Ala Glu His Phe Gly Ala Pro Ser Gin Gly Pro 
210 215 220 

ttc aac aag gaa aea cag atg gta cct ate att gga gtc gac aac tet 782 

Phe Asn Lys Glu Thr Gin Met Val Pro He lie Gly Val Asp Asn Ser 
225 230 235 

gat ett ttc cag tet ace act cca gcg gca gac gag gge ate gaa ccc 830 

Asp Leu Phe Gin Ser Thr Thr Pro Ala Ala Asp Glu Gly He Glu Pro 

2 2 ailE# 2003-3040032 
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240 



245 



250 



ggc acc ttt gcc tct acg cag ccc cca aaa etc ate aaa gtg ate tec 
Gly Thr Phe Ala Set Thr Gin Pro Pro Lys Leu lie Lys Val He Ser 

255 260 265 



878 



aag gaa ett gga ate aea aac tac age age att etc age tgg gag eta 
Lys Glu Leu Gly He Thr Asn Tyr Ser Ser He Leu Ser Trp Glu Leu 
270 275 280 285 



926 



gaa ett tat gac age eag ect gca cgt ate ggc ggt att gae aag gat 
Glu Leu Tyr Asp Ser Gin Pro Ala Arg He Gly Gly He Asp Lys Asp 
290 295 300 



974 



ttt ate ttc gee ggc cgc ate gat gac aag etc tgc tgc tac gcc gca 
Phe He Phe Ala Gly Arg He Asp Asp Lys Leu Cys Cys Tyr Ala Ala 
305 310 315 



1022 



cag gaa gee etc atg get acc tec gac cac ace tct ccc tct tec ate 

Gin Glu Ala Leu Met Ala Thr Ser Asp His Thr Ser Pro Ser Ser He 
320 325 330 



1070 



aag atg gtc ggt tac ttt gat gat gag gaa att ggt age ttg etc cgt 
Lys Met Val Gly Tyr Phe Asp Asp Glu Glu He Gly Ser Leu Leu Arg 

335 340 345 



1118 



cag ggt gcc cgc tec aac ttc atg tct age gtc ate gaa cgc att gca 
Gin Gly Ala Arg Ser Asn Phe Met Ser Ser Val He Glu Arg He Ala 

350 355 360 365 



1166 



ailE# 2003-3040032 



#2 001-078930 



caa tec ttt gca aca tea tat gga eee gat etc ett gee caa aec gtt 1214 

Gin Ser Phe Ala Thr Ser Tyr Gly Pro Asp Leu Leu Ala Gin Thr Val 

370 375 380 

gca aag age tte ctt ate tet tct gat gtc ate cac get gte aat eee 1262 

Ala Lys Ser Phe Leu He Ser Ser Asp Val lie His Ala Val Asn Pro 
385 390 395 

aac ttc ttg aat gtc tat etc gag aac cac gcg cet cgt etc aat gtc 1310 

Asn Phe Leu Asn Val Tyr Leu Glu Asn His Ala Pro Arg Leu Asn Val 

400 405 410 

ggc gtc tec gtc tec gca gac tea aac ggc cac atg act ace gae agt 1358 

Gly Val Ser Val Ser Ala Asp Ser Asn Gly His Met Thr Thr Asp Ser 

415 420 425 

gtc age tac ggc ttc ate aag cgc gtt get gaa aag tgc ggc tct cag 1406 

Val Ser Tyr Gly Phe He Lys Arg Val Ala Glu Lys Cys Gly Ser Gin 

430 435 440 445 

ctg cag gtc ttt caa ate cga aat gac tec cga age ggc gga ace att 1454 

Leu Gin Val Phe Gin He Arg Asn Asp Ser Arg Ser Gly Gly Thr He 

450 455 460 

ggg ccc atg ace age teg egg att gga atg agg gee att gat gtc ggt 1502 

Gly Pro Met Thr Ser Ser Arg He Gly Met Arg Ala He Asp Val Gly 

465 470 475 
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ate cca cag ttg age atg cat age att egc gee aec aea ggg agt cgc 1550 
He Pro Gin Leu Ser Met His Ser lie Arg Ala Thr Thr Gly Ser Arg 
480 485 490 

gat cct ggg etg ggt gtc aag ctg ttt aag ggg ttc ttt gat tac ttt 1598 
Asp Pro Gly Leu Gly Val Lys Leu Phe Lys Gly Phe Phe Asp Tyr Phe 
495 500 505 

gaa gag gtg gat egt gag ttt tct gat ttt taggttgtga ctcttgtttt 1648 
Glu Glu Val Asp Arg Glu Phe Ser Asp Phe 

510 515 

ctgtcgaggg gtgetgtcgc gctgcttggc cgtgtctagt ttggtttgca tgattttggt 1708 
getagggttg aagtgcttgg gcattaagaa eeteatttag aatggtgaet tetttgtata 1768 
cggggttcgg agtccgtcta tagaggeatg tgtaaggata aaaatcgaat cctacataat 1828 
tccaggetat gcacttgaae agacaacate tagattctag gcacgteaaa ceataeaata 1888 
tattaagagg cttccgtcta tttgatgc 1916 



<210> 3 
<211> 519 
<212> PRT 

<213> Aspergillus nidulans 

<400> 3 
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Met Ala Lys Lys He Leu Ser Asp He His His His Glu Ser Asn Leu 

^5 10 15 

Ala Tyr Arg Gin Tyr Ala Gin Leu Pro Glu Thr Leu His Leu Asn Tyr 
20 25 30 

Gin Pro Pro Thr Ala Thr Ala Thr Pro Ala Ala His Thr Ser Pro He 
35 40 45 

Pro Glu Ala He Asn Pro Asp Asp Tyr Ser Gin Ala Tyr Cys Asp Phe 
50 55 go 



Met Thr Glu His Pro Thr He Phe His Ala Val Asp Gly Phe Ser Lys 
65 70 



75 



80 



Gin Leu Glu Ser Lys Gly Tyr Lys Tyr Leu Ser Glu Arg Glu Leu Trp 
85 90 95 

Thr Pro Gin Leu Lys Arg Gly Gly Lys Tyr Tyr Thr Thr Arg Asn Gly 

100 105 110 

Ser Ser Leu He Ala Phe Ser Val Gly Pro Glu Tyr Lys Ser Gly Asn 

115 120 125 

Gly Leu Ala He He Ala Gly His He Asp Ala Leu Thr Ala Lys Leu 
130 135 14Q 



Lys Pro Val Ser Lys Leu Pro Asn Lys Ala Gly Tyr He Gin Met Gly 
145 150 155 



160 
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Val Ala Pro Tyr Ala Gly Gly Leu Gly Lys Thr Trp Trp Asp Arg Asp 

165 170 175 

Leu Ser He Gly Gly Lys Val Leu Val Arg Asn Ala Ser Thr Gly Lys 
180 185 190 

Val Glu Ser Lys Leu Val Lys Leu Asn Trp Pro He Ala Arg He Pro 
195 200 205 

Thr Leu Ala Glu His Phe Gly Ala Pro Ser Gin Gly Pro Phe Asn Lys 

210 215 220 



Glu Thr Gin Met Val Pro He He Gly Val Asp Asn Ser Asp Leu Phe 

225 230 235 



240 



Gin Ser Thr Thr Pro Ala Ala Asp Glu Gly He Glu Pro Gly Thr Phe 

245 250 255 

Ala Ser Thr Gin Pro Pro Lys Leu He Lys Val He Ser Lys Glu Leu 
260 265 270 

Gly He Thr Asn Tyr Ser Ser He Leu Ser Trp Glu Leu Glu Leu Tyr 

275 280 285 

Asp Ser Gin Pro Ala Arg He Gly Gly He Asp Lys Asp phe He Phe 
290 295 300 



Ala Gly Arg He Asp Asp Lys Leu Cys Cys Tyr Ala Ala Gin Glu Ala 
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305 310 315 



320 



Leu Met Ala Thr Ser Asp His Thr Ser Pro Ser Ser lie Lys Met Val 
325 330 335 

Gly Tyr Phe Asp Asp Glu Glu He Gly Ser Leu Leu Arg Gin Gly Ala 

340 345 350 

Arg Ser Asn Phe Met Ser Ser Val He Glu Arg He Ala Gin Ser Phe 

355 360 365 

Ala Thr Ser Tyr Gly Pro Asp Leu Leu Ala Gin Thr Val Ala Lys Ser 
370 375 380 

Phe Leu He Ser Ser Asp Val He His Ala Val Asn Pro Asn Phe Leu 
385 390 395 400 

Asn Val Tyr Leu Glu Asn His Ala Pro Arg Leu Asn Val Gly Val Ser 

405 410 415 

Val Ser Ala Asp Ser Asn Gly His Met Thr Thr Asp Ser Val Ser Tyr 
420 425 430 

Gly Phe He Lys Arg Val Ala Glu Lys Cys Gly Ser Gin Leu Gin Val 
435 440 445 

Phe Gin He Arg Asn Asp Ser Arg Ser Gly Gly Thr He Gly Pro Met 

450 455 4g0 
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Thr Ser Ser Arg He Gly Met Arg Ala He Asp Val Gly He pro Gin 

465 470 475 480 

Leu Ser Met His Ser He Arg Ala Thr Thr Gly Ser Arg Asp Pro Gly 

485 490 495 

Leu Gly Val Lys Leu Phe Lys Gly Phe Phe Asp Tyr Phe Glu Glu Val 
500 505 510 

Asp Arg Glu Phe Ser Asp Phe 
515 



<210> 4 
<211> 1679 
<212> DNA 

<213> Aspergillus oryzae 

<220> 

<221> CDS 

<222> (73).. (1602) 

<400> 4 

caggcttaaa ccgcattccg acaagatatc tagcctttaa actaagaaat tttccaactc 60 

ctagccttcg ac atg acc aaa agg agt gtc ctt gat etc cgt gat tct gcc 111 
Met Thr Lys Arg Ser Val Leu Asp Leu Arg Asp Ser Ala 

1 5 10 
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atg get tat cgc ctg teg gee eag ett cet gag eee tee eea gee acc 159 
Met Ala Tyr Arg Leu Ser Ala Gin Leu Pro Glu Pro Ser Pro Ala Thr 
15 20 25 

att gea aee eea gtg geg agg agt ggc cee ttc gcc ecg gaa gat tac 207 
He Ala Thr Pro Val Ala Arg Ser Gly Pro Phe Ala Pro Glu Asp Tyr 
30 35 40 45 

aeg aaa eea tac tgc gaa tte atg aea gea aae eee aea ate ttt eae 255 
Thr Lys Pro Tyr Cys Glu Phe Met Thr Ala Asn Pro Thr He Phe His 
50 55 go 

gee gtt gat ggt ttc ace agg eag etc gaa age eag gga tac aag cge 303 
Ala Val Asp Gly Phe Thr Arg Gin Leu Glu Ser Gin Gly Tyr Lys Arg 
65 70 75 

ett eee gag cgc gag aeg tgg aae tec aag tta gag aag ggt ggg aag 351 
Leu Pro Glu Arg Glu Thr Trp Asn Ser Lys Leu Glu Lys Gly Gly Lys 
80 85 90 

tac tac gte act egg aat ggt agt get tte ate tea tte tea att gga 399 
Tyr Tyr Val Thr Arg Asn Gly Ser Ala Phe He Ser Phe Ser He Gly 

95 100 105 

aga gat tat aaa agt ggc aat gga atg gee att gtt gea ggt cat ate 447 
Arg Asp Tyr Lys Ser Gly Asn Gly Met Ala He Val Ala Gly His He 

110 115 120 125 
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gat gca etc acc gcc aaa ttg aag ccc gtg tec aag ctg ece aae aag 495 

Asp Ala Leu Thr Ala Lys Leu Lys Pro Val Set Lys Leu Pro Asn Lys 

130 135 140 

get ggc ttt tec cag etc gga gtt geg ccc tac gca ggc get ctg agt 543 

Ala Gly Phe Ser Gin Leu Gly Val Ala Pro Tyr Ala Gly Ala Leu Ser 

145 150 155 

gae aca tgg tgg gae cgc gat etc tea ata ggt ggc cgt gtt ctg gtc 591 

Asp Thr Trp Trp Asp Arg Asp Leu Ser I le Gly Gly Arg Val Leu Val 

160 165 170 

caa gae tec aae acc ggg aaa gtc gag tec aaa tta gtc aaa ttg gae 639 

Gin Asp Ser Asn Thr Gly Lys Val Glu Ser Lys Leu Val Lys Leu Asp 

175 180 185 

tgg ccc att get egg ate cea acc ctg gca cct cat ttc ggg get ccc 687 

Trp Pro lie Ala Arg lie Pro Thr Leu Ala Pro His Phe Gly Ala Pro 

190 195 200 205 

teg caa ggc ccc ttc aae aaa gag act cag atg gtg cct ata att ggc 735 

Ser Gin Gly Pro Phe Asn Lys Glu Thr Gin Met Val Pro lie He Gly 

210 215 220 

gtt gat aae tec gat ett ttc cag cag caa gcc cea tec aag ata gat 783 

Val Asp Asn Ser Asp Leu Phe Gin Gin Gin Ala Pro Ser Lys lie Asp 

225 230 235 

caa gae aac ggg ate aaa cct ggt aca ttt gca gee acg caa ecg gaa 831 
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Gin Asp Asn Gly He Lys Pro Gly Thr Phe Ala Ala Thr Gin Pro Glu 
240 245 250 

aag ctt gtc aaa gtc ata tec aag gag ctt ggt ate aea gac tac age 879 
Lys Leu Val Lys Val He Ser Lys Glu Leu Gly He Thr Asp Tyr Ser 

255 260 265 

teg att ata age tgg gag ctg gag ctg tat gac agt caa cca gca caa 927 
Ser He He Ser Trp Glu Leu Glu Leu Tyr Asp Ser Gin Pro Ala Gin 
2'^° 275 280 285 

gtt ggt gge ctg gac aag gac ctg att ttt get ggt cgc att gac gat 975 
Val Gly Gly Leu Asp Lys Asp Leu He Phe Ala Gly Arg He Asp Asp 
290 295 300 

aag etc tgc tgc tat gee get cag gaa get ctg ctt gee tea tec gac 1023 
Lys Leu Cys Cys Tyr Ala Ala Gin Glu Ala Leu Leu Ala Ser Ser Asp 
305 310 ' 315 

agt act tea act age tet ate aag atg gtc ggt atg ttt gat gae gag 1071 
Ser Thr Ser Thr Ser Ser He Lys Met Val Gly Met Phe Asp Asp Glu 
320 325 330 

gaa att gga age ctg ctt cgc cag gga get cga tee aac ttc atg age mg 
Glu He Gly Ser Leu Leu Arg Gin Gly Ala Arg Ser Asn Phe Met Ser 
335 340 345 



agt gtc ata gag cgt att acg gaa gee ttc tea cec aat tac ggt cct 
Ser Val He Glu Arg He Thr Glu Ala Phe Ser Pro Asn Tyr Gly Pro 



1167 
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350 355 360 365 

aac gtg ctg tct caa act gtg gcg aac age ttc ttc gtg tct tcg gac 1215 
Asn Val Leu Ser Gin Thr Val Ala Asn Ser Phe Phe Val Ser Ser Asp 

370 375 380 

gtc ate eat geg gtc aat ceg aae tte ctt ggt gtc tat ctt gag aae 1263 
Val He His Ala Val Asn Pro Asn Phe Leu Gly Val Tyr Leu Glu Asn 

385 390 395 

cat get ecc cgt ctg aac gtc ggt gtg gee gtc teg get gac tct aac 1311 
His Ala Pro Arg Leu Asn Val Gly Val Ala Val Ser Ala Asp Ser Asn 
400 405 410 

ggc cat atg aca aca gac agt gtg age tac gga ttc ate aag cgt gtc 1359 
Gly His Met Thr Thr Asp Ser Val Ser Tyr Gly Phe He Lys Arg Val 
415 420 425 

get gat ega tgt ggc tcg ace ttg cag gtc tte eag att cgt aat gac 1407 
Ala Asp Arg Cys Gly Ser Thr Leu Gin Val Phe Gin He Arg Asn Asp 
430 435 440 445 

tec cgt agt ggc ggg act att gga ccc atg ace agt tct cgc att ggc 1455 
Ser Arg Ser Gly Gly Thr He Gly Pro Met Thr Ser Ser Arg He Gly 
450 455 460 

atg agg gee att gac gtg ggg ate ccg eag ttg agt atg cac agt ate 1503 
Met Arg Ala He Asp Val Gly He Pro Gin Leu Ser Met His Ser He 
465 470 475 
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cgt gcg act acc ggt agt ttg gat ccg gga ttg ggt gtg aag ctg ttc 1551 
Arg Ala Thr Thr Gly Ser Leu Asp Pro Gly Leu Gly Val Lys Leu Phe 
480 485 490 



aag ggc ttt ttc gac tat ttc gag gag gtg gac aag gaa ttt gca gat 
Lys Gly Phe Phe Asp Tyr Phe Glu Glu Val Asp Lys Glu Phe Ala Asp 
495 500 505 

ttc tgatgcgctc ctctggaata ctaggaaatg tttccatcga taagtatgca 
Phe 

510 

ctatctggga ttccgatgtt ggatctg 



1599 



1652 



1679 



<210> 5 
<211> 510 
<212> PRT 

<213> Aspergillus oryzae 
<400> 5 

Met Thr Lys Arg Ser Val Leu Asp Leu Arg Asp Ser Ala Met Ala Tyr 

^5 10 15 

Arg Leu Ser Ala Gin Leu Pro Glu Pro Ser Pro Ala Thr He Ala Thr 
20 25 30 

Pro Val Ala Arg Ser Gly Pro Phe Ala Pro Glu Asp Tyr Thr Lys Pro 
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35 40 45 

Tyr Cys GIu Phe Met Thr Ala Asn Pro Thr He Phe His Ala Val Asp 
50 55 60 

Gly Phe Thr Arg Gin Leu Glu Ser Gin Gly Tyr Lys Arg Leu Pro Glu 
65 70 75 80 

Arg Glu Thr Trp Asn Ser Lys Leu Glu Lys Gly Gly Lys Tyr Tyr Val 
85 90 95 

Thr Arg Asn Gly Ser Ala Phe He Ser Phe Ser He Gly Arg Asp Tyr 
100 105 110 

Lys Ser Gly Asn Gly Met Ala He Val Ala Gly His He Asp Ala Leu 
115 120 125 

Thr Ala Lys Leu Lys Pro Val Ser Lys Leu Pro Asn Lys Ala Gly Phe 

130 135 140 

Ser Gin Leu Gly Val Ala Pro Tyr Ala Gly Ala Leu Ser Asp Thr Trp 

145 150 155 160 

Trp Asp Arg Asp Leu Ser He Gly Gly Arg Val Leu Val Gin Asp Ser 
165 170 175 

Asn Thr Gly Lys Val Glu Ser Lys Leu Val Lys Leu Asp Trp Pro He 

180 185 190 
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Ala Arg lie Pro Thr Leu Ala Pro His Phe Gly Ala Pro Ser Gin Gly 

195 200 205 

Pro Phe Asn Lys Glu Thr Gin Met Val Pro He lie Gly Val Asp Asn 

210 215 220 

Ser Asp Leu Phe Gin Gin Gin Ala Pro Ser Lys He Asp Gin Asp Asn 
225 230 235 240 

Gly He Lys Pro Gly Thr Phe Ala Ala Thr Gin Pro Glu Lys Leu Val 

245 250 255 

Lys Val He Ser Lys Glu Leu Gly He Thr Asp Tyr Ser Ser He He 
260 265 270 

Ser Trp Glu Leu Glu Leu Tyr Asp Ser Gin Pro Ala Gin Val Gly Gly 
275 280 285 

Leu Asp Lys Asp Leu He Phe Ala Gly Arg He Asp Asp Lys Leu Cys 

290 295 300 

Cys Tyr Ala Ala Gin Glu Ala Leu Leu Ala Ser Ser Asp Ser Thr Ser 

305 310 315 320 

Thr Ser Ser He Lys Met Val Gly Met Phe Asp Asp Glu Glu He Gly 
325 330 335 

Ser Leu Leu Arg Gin Gly Ala Arg Ser Asn Phe Met Ser Ser Val He 

340 345 350 
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Glu Arg He Thr Glu Ala Phe Ser Pro Asn Tyr Gly Pro Asn Val Leu 

355 360 365 

Ser Gin Thr Val Ala Asn Ser Phe Phe Val Ser Ser Asp Val He His 

370 375 380 



Ala Val Asn Pro Asn Phe Leu Gly Val Tyr Leu Glu Asn His Ala Pro 
385 390 395 



400 



Arg Leu Asn Val Gly Val Ala Val Ser Ala Asp Ser Asn Gly His Met 

405 410 

Thr Thr Asp Ser Val Ser Tyr Gly Phe He Lys Arg Val Ala Asp Arg 

420 425 430 

Cys Gly Ser Thr Leu Gin Val Phe Gin He Arg Asn Asp Ser Arg Ser 
435 440 445 

Gly Gly Thr He Gly Pro Met Thr Ser Ser Arg He Gly Met Arg Ala 

450 455 



He Asp Val Gly He Pro Gin Leu Ser Met His Ser He Arg Ala Thr 

465 470 475 



480 



Thr Gly Ser Leu Asp Pro Gly Leu Gly Val Lys Leu Phe Lys Gly Phe 
485 490 



ly 
495 



Phe Asp Tyr Phe Glu Glu Val Asp Lys Glu Phe Ala Asp Phe 



3 7 
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500 505 510 



<210> 6 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: PGR primer 
<400> 6 

ctcaaacggc cacatgacta c 21 

<210> 7 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: PGR primer 

<400> 7 

gtctgttcaa gtgcatagcc tg 22 
<210> 8 
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<211> 22 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:PCR primer 
<400> 8 

caccaccatg agtctaactt gg 

<210> 9 
<211> 22 
<212> DNA 

s <213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:PCR primer 

<400> 9 

gtctgttcaa gtgcatagcc tg 

<210> 10 

<211> 21 

<212> DNA 

<213> Artificial Sequence 



<220> 
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<223> Description of Artificial SequenceiPCR primer 
<400> 10 

cgtggtacca tggtctagag t 21 



<210> 11 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: PGR primer 

<400> 11 

aatcgcagta agcctgcgag 20 



<210> 12 

<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:PCR primer 
<400> 12 

cgtggtacca tggtctagag t 21 



4 0 
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<210> 13 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial SequencerPCR primer 
<400> 13 

catgggccca atggttccgc 

<210> 14 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequenceiPCR primer 
<400> 14 

ccagattcgt aatgactccc g 

<210> 15 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: PGR primer 
<400> 15 

ctactactac taggccacgc gtcgactagt ac 
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